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Abstract (Basic) : EP 52459 A 

Novel thermoplastic polyester copolymers of wt. ave. mol. wt . above 
10000 (pref. above 200000) contain 99.9-50 mol . % beta-hydroxybutyric 
acid repeat units of formula -0-CH(CH3)- CH2-CO- (I) and 0.1-50 (pref. 
1-40) mol.% of units of formula 0-CR1R2- (CR3R4) nCO- (II). In the 
formulae, n=0 or 1, and Rl-4 are each opt. OH or halo-substd. 
hydrocarbon, OH, halogen, or H provided that when n=l and R2-4 are each 
H, Rl is not Me. 

Prodn. of the copolyesters is by cultivating a polyester- 



accumulating micro-organism in an aq. medium on a water-soluble 
assimilable C-contg. substrate, at least part of the cultivation being 
under conditions of limitation for one or more of the essential 
requirements for microbial growth, excluding polyester accumulation 
The characteristic feature of the process is that during at least a 
part of the time when such limitation holds the substrate comprises an 
organic acid (or salt) which is metabolisable to a polyester other than 
one composed only of (I) units. 

By incorporation of (II) units the crystallinity and m.pt. of the 
prod, are reduced thus making it more suitable for melt processing e g 
to film. The copolyesters can also be used in amts. of 0.5-10 wt % as 
processing aids of vinyl chloride polymers; random copolymers are esp 
suitable for this use. 
Dwg.1/3 

Abstract (Equivalent) : EP 52459 B 

,™J?°Y el the nnoplastic polyester copolymers of wt. ave. mol . wt. above 
10000 (pref . above 200000) contain 99.9-50 mol.% beta-hydroxybutyric 
acid repeat units of formula -0-CH(CH3)- CH2-CO- (I) and 0.1-50 (pref 
1-40) mol.% of units of formula 0-CR1R2- (CR3R4) nCO- (II). in the 
formulae, n=0 or 1, and Rl-4 are 

each opt. OH or halo-substd. hydrocarbon, OH, halogen, or H 
provided that when n=l and R2-4 are each H, Rl is not Me. 

Prodn. of the copolyesters is by cultivating a polyester- 
accumulating micro-organism in an aq. medium on a water-soluble 
assimilable C-contg. substrate, at least part of the cultivation being 
under conditions of limitation for one or more of the essential 
requirements for microbial growth, excluding polyester accumulation. 
The characteristic feature of the process is that during at least a 
part of the time when such limitation holds the substrate comprises an 
organic acid (or salt) which is metabolisable to a polyester other than 
one composed only of (I) units. 

By incorporation of (II) units the crystallinity and m.pt. of the 
prod, are reduced thus making it more suitable for melt processing e g 
to film. The copolyesters can also be used in amts. of 0.5-10 wt % as 
processing aids of vinyl chloride polymers; random copolymers are esp. 
suitable for this use. (37pp) P 
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** 2-t Kn#i/xf^M I- 

*** x^^i:if2-t Ko^i|x^yv#S 

**** }*j-fr?f& 

mvtiw&mu, ss^»*i8ibii:.9i-rs»* 

Satt^WT*5o A^7"yTAlcali;qenes eutrophu 
s ( SE3fe^ Hyd roqeno-monas eutrophai t/X^ihtlX^ 

16^, (ATOCNo. 1 7 6 9 9, J Gerjeral Microbi-o 
logy (1 9 7 9) 1 1 5, p. 1 8 5^1 9 2#M) *5 
i^H 1 6tt<D^tt, Wittfl 1/7B,: S301/C5, S5 
01/C41 (^tl^^tthe Natinal Collect^nc) of Industr 
iaT BacteriavTorry> Research StationViAberxteen.Scotl 
anrfC, 1 980^8^183^^1//^ NC I BNo. 

1 1 60 0, 1 1 599, 1 1 5974ttfl 1 59 
8) tiffitC&LXi<>2>. ATCC##ttiJ the American 

Type Culture Collqction, 12 3 0 1 | IPark Lawn Dri 
ve.Rockvme.Maryland 2 0 8 5 2u.S.A.t?^i6*l 50 



Hit/Tffll^C^SfiJSl/t*. Alcaligenes eutrophus 

HI 61* (ATCCNo.l 7 6 99) 
*«{bbftt>*l, -?-CDaM*f^A«±fB©l 1/7B. S3 
01/G5. S50l/a9te«fctfS50l/C4 l 9-Asa~x 

0 7 1 7 2CC7jVf < J: ; 5K:. ^<D*$rfiS^t*^iL.Tffi 

i^ft-stf. xxf-;i/%, M^'f- yriaflfi'** 
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?S&¥6 - 1 5 6 0 4 



5 1 2 3^{cieig$n-ci>-5. 

~rt J5£t tcm&yxim-m. (mo i 
o. oo.oeu:rtc»Htfft6Sci». ■ 

**i<(t. I*v«5 0. 0 0 0«±. «t9#SL<ttl 
00. OOOfeLt #(£200. OOOfeLh-C&S. 

Mo^itttciiNcflir * 0 . c © 

«> m-&m>5&, mt v-bm&mcn b o . 5 ~ 

«. £#*^&n&»£©Km».5Kij:. 4>&<<tk 

^^Wf^#T^©SJ^©^)HtSl«it;rPfl- 

jHgfffflbft. »*L<{ik^©5t/7X 20 
(Tg) £W^4©l8©jB«-c. -frsfctt-etiy 

ioa-jt/^ajisifr^ 7 -< ;i/ A©^ *jgy> bfri 
*• 

SBttt 1. 

#©^KS«^#X£bT|&*i*df„ bfc#o 

*<• T-iz^-^CoA-OiSHa^K:^^-^ "CO, 
£UT»lrti{;t&:b;h&. a^»^©<5|6*© 14 C©fi 
ii&tt, f*i;l/G0A©i3 - 1 Ko+J/AU U;I/Coa 
^©m 3ft&<S£*>&fcfc63d$. 
Alcalicjenes eutrophu^^NQB 1 1 5^9 9£, 3. 
5 g /% <Dm#V*Z7')iZ^?Zitftftr i t®{t& 

fc.. 

(NH,) 2 S0, 2« 

•*3SQ,-7H.O 0. 8g ; 

KSO, 0. 45g 

HFC (1. 1M) 12ml , 

FeSQ,-7H.O 1 5mg 

S&S7C^?§-}£ 2 4 ml 
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0. 02g 
0. 1 g 
0. 1 g 
2. 6g 



CuSQ,-5H,0 
ZnSa -6HO 
W>SQ,-4H,0 
CaCV2HiO 

KM*. S8S?£ 5 #B&4ii&L/t. ifc^T, 

- h «> flX7**)i>C o Afc&S C i & < 

Alcaligenes eutrophus ^g#N C I B 1 1 5 9 9 <&. 
Z$tt5t>1Vf%gm&V. PH6. ft, 3 4-c-ca 

(NHJjSO, 4g 

wjso.-nto o. 8g 

^SO, o. 45 g 

H>P0,(1.1M) 12 ml 

FeS0,-7H0 1 Brag 

Wmi X-ft^tt 2 4 ml 



«6B©IgIft{^©a« l PH 2 6 g©»l 

ja©*??%®$-r * {c^-c*-?/c. 

ALU M^^rfan^UA-caiail/fc. 

Hffeflf 3. 

9®m2*mbw Mm&3 4gmbtctz, 

T$|ftB<i:ftttt/fc. 

^JSfll- 4. 

3 9 gfc&blttSlCjgiteblt. 
5. 

85 6 g(C^lb«:4#«:^«)/c. 
^IS09 6. 

mm3im&btc*K mmmm.4 8 gkjib&i*. 

X*>M 1 2 g ^-gtciSttiLfc. 



*3{C7*nf*>S*4g/hr©gJ^-c. Kgi^^^ 
8. 



(9) 



m&6-l 5 80 4 
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mmz zm.btcifi. mummtn 3 8 * icn-otci. 

DtT3)->S2. 8g/hr©S3-^-C. ^b-X*}J:y^ 

mm 9 ; 

HSSW8 fcttgfcfc'SK mm&2 8 gicilLfcilK 
^a-*6. 8g/hr4fJ:0'^nf^>^l. 2g/ 

SSSfi^J 10. \ 

VlS»£Kita2 g/h*D 
WS-cmiblL. -fVB&KK. 150g/i;*£tf?8?g-C 

gljtfl? ~ 8 *$ <fc 8 ~ 1 o -c«. 9wbtcft$ item 
©*s^«Bjaa*&*2 e g(csii,fca (#j*>£©g3w 

gt^W2«I^Ufc#JIUBBS#i2 6[- 4 gfcig^fc 
?)lx-Z(DmiC3 2Uti-7tfit:*l<mZ4 g 

jtfrff! 12 !• 

mm i3. j 

£*M1 2*l»EC/fc#. ttRftS3 0|t.tCjtl/ft:& 
3v 3-f na^nb-4->K4g*-g^Sni/. fct> 
??)\,3-ZZ6. 8g/hr©$ter7fera«*&Lfc. 
mmi 1-1 3T«. S-^aaynjfcr^&tt. 5 
og/i *^tf ^-c^to l/fc. 

14. 

Iiif92 =&iKiLfc*i v: ifflja«a3 1 gbc&ofci*. 

?;>rj-.X©fWCT * JVM* 4 g/hr©^"? 5 B$ 

*■ i * . i ■ 
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|g*4^2^{C^0fc. 

K©f<3Hff(CHci*j*^*iT. 
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m&m^'c tmzm\,*? K m&m^i ov&ms s. 

tfll (n = 1, R 1 =G 2 Hi » R* =|R* =H) J^ajB h>^x- h h J 14% 

30 ft&iC (zf?\s-b — <>*./x-h) 31% 

en*©***. ssGstai 1 oomGqLwmtfL 1 tJcfccKn 

(n=l. R' =QHj R a =R» = R 4 =H)©£g£ 
^^SWa-C^Ci*. Wh*>K.mLX^Z>. tip 

wi«2-i 4©«^«*. ^sud (-) &tmszm. 

IX^tc. fcte. C(DD (-) SttSBgfcteUT. DB 

(-) tiimmte&ifimffiz-£^@mvzci:iM. 
aw L/C* * v&MG&Dmmmt. 

: differential scanning 
calorimetry) -Cifc^bfc. DSC*. I 9 O'CriBS 
liB&U rc£itiiei|{bL/c|&a£®S;fc»t^ 7"U^cfJ 
L/cSOTO-C fc. -e*x*fi©ig£; A 
*«2m*~C 2 0 "C/»-Cftl^ b . * * - j- BfcDfifi 
(Ts) &<fcO^!R^©t'-*Bf©Sj£ (Tp) % 

50 &£2 0 0 'OS Tiffin U ^fe<CjS»$#Sfc«>l»H 
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mMW2^ 1 0©S£ft©NMRtfcitwl; -eti-etll 6 
9. 07. 1 69. 2 5te«fcCXl 69. ;44ppra-CS# 
4 3flO*«**l/fc..M. lidail- CMtlranolesl 1 
(1 978) P 490) CCfcftfcf. 1 6 ! 9. 07ppnfC 
©#®tt. ^?U-h-^L,-h©^JAr4.«3. 1 
69. 4 4ppmtt^>£yx- r -^>:kvx---r©# 
WBT**. mwcifttf. 16 9. d^ppifC©^* 
f-;Hi. :/?U-h — ^^x-rCQifS^JCA^^O 
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Mtifimx^z. c©c<t«. ft£«k**s£#© 

^©DSCtf-**!. HJ6&3. 5, !8*$<f:CH0© 
®©!S8fc^3~l 4©fi^«> £aJ^ffi0»2©*M* 40 

mz h < te&itmtWp-otc 

$mW 15. ; 
Alcaliqenes eutrophus^M&NCIR 1 l 5.9 9 *tt 

IBB 8. 5g/e*^1-£©Kjfe#4ffi6JT>' ; &~7 
5. 2g/«-C&ofc) 4 00 0nfi£3jt?5 e^'^S 
pH6. 8. 3 4*CTiiad«(C<fc»)Jl5JiS 
■ttfco ; ! 

SRB. 5. 5 g/«/hr«Sij-&rttld-rs^i'3-x 
-Cfc-oft:. W?SS*<7 g/e«Cj§Ofr;£^ JOI/ra- 50 



mv-ft. mmmms^i 5 g/ejcau/ci*. a 

SS^an(R = QH,R 2 = R J =R 4 = 

h. n = 1 ) 2 0 A,-c^it. km&mzft* 

■ 3 5 0, OOO.fcW.U &-rf*;Px*A>b>tC*fc. 
ttr &S£{fc2 g %. ;< h > 1 0 

'>§&K©**«£#2 g £X *jl/A*;Hr h > 1 6 Orol 

t stt b tc i * . mm bfct^m^wit 0 . 1 g «r-c 

0. 7g. **m£#0. 0 4g«T#8SSl,fc. 
CfltCfcft,. WallenWci OEmrironmental Science an 
d Technology 8. ( 1 9 7 4 ) p . 576~579tCi2 
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1 2 g 


M3SQ,'7Hio 


1. 2g 




1. 5 g 


CaCl 2 


0. 1 2 g 


FsSO,-7Hi0 


0. 1 g 


2hS0 4 *7H,0 


0. 006g 


M-iOS«-4H,0 . 


0. G06g 




0. 0 0 1 5 g 
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1ml 






H,P0< (1. IM) 


2. 4ml 
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2. 4ml 
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m%b1t&&®S2 5 0 « ^sSmfetC. £HD*$ 20 
■^EOBB^iB^ft, 1 3 0 *fov-*3ET» 

##fl/fc. ^#g(CAlcalipenJs eutrophus^ 

J3&NCIB1 1-5 9 9 ■■ttslilFC. fftev 
-?«W)WDrj»H8. 8«:e«i8«jda>f-a-;n, 

6. 5 i/hrtDtK&rHj&^ft^. 30 

**ss«i 70 o gic&Ltctif. temomaz 

(DCE) 2§Si^jW<-v>5+i4-r2 0 , C-Cl 

5^rastt?i*Ta^<**aat*:. dIceis*, jbj& 
©m&stf*i£ffi*>6#iaiu rat,!fc. raufcD 
cmi®s.z. jus-*/* uJi> ss> 

*4S«eto*T > S^*it»3tt^ tti^^ 40 
^^f^-.'i-r^t/T^ft,. tf-b/Vci 00*c 

saw*, dsc t?z*£ l r fciHBUK-ctoiss-c© e- 

***1/*>1 0 0-1 8 0*C©8l^|Bfe#c-ct,>fc. 

17. I 



1 6 omffimiBMbtcifi 

Uct% Wrote. JgfftFte. 11. 4i. 
4B$ia«&t/o5»i=>3. 2«/hrtCfiT'$ 



©e»r*BBj^||{itt3. 9 so 



are. a^«amiBMK«>iAiui^. 

18. 

^fe^i eci^tcbT. 25Q«9i9«(cfiA..sa 

l. 9kfl©*{c, 8tt«!*S8i$tt^{c^r*-3fc. 
s*Mi eojSKut. wp*a4 , c. P H6. 8-c 

lUUtKMKil. OkgfCjiLrci*. 8«E*jitfga 

twft*w*u inatws'3. ewcftss-ciiRt/ 

te. 

H.P0 4 C1.1M) 1. 2ra1 

7"ofcr^>K 20 g 

mm%*A*Nt*iMtU- XNMftl 5©mc. 

MOT 19. 

mmm 7<mmi*im-c%mi,. ■zm^mi oo o 

«©tafiM«t», SH3?^fi©^iSDte < tOtE'C5 0 
o«?~2$rpfcbfc. c©W6Wt«, %m<D& 
*&ttWSfi*5j4kq{C«:^cit{C2 5 t/hr^SJ&'C 

7. st/hrvm-cmtibfc. mm*s£VF<im& 
«, 1 okgjc^-r.sifrffi^bfc. 

m<mm<D&\z. mm^tn^mm. 1 k<# 

20. 

Xttftl 9*581, fc«BF©«teti|£«2 5 1/ 

m&mi 6~2 0©*&#« t fti-eti(8-t>;p*^ 

§&& (HB) #fifcj:y:/3-t Kn*i/y<HJ>a (H 
V) *ffi ; £gtf^S^frc*f), SS^^fi«:3 0 

o, ooo«±-c*^. m4tm. *ti*tiD 

^J&fll 1 8 ~ 2 0 ©#*fi^t:te iotfl - b F a +->^ 
M*'*S^f*l OOfiSSB*. ^aa*;l-A#tji 0MS 
WtoiCf jrA,^ 1 XMTPX? U -{fcU 

ftut. 1 8 s'ctmmx-KK 

ft. flUl^S^:, ASTM D838-77a{Cj;»350/ 

"✓»©affltcaBe-L. «wi«tASTM 0 256- 
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(ii) i>-n-t?f ^^>;3-ji/Kx^|f;i/^-x©^ 

**{>9-)l>ZZm<0£%<ffl 1. 5 

(iii) y*;M**>;i/- 
^X>/X?U>P 

VC«gSt#?W 8 

dv) 7*;'* <nsp»?»S>l) Ol 8 

cv) {nnmm) i 

(vi) HBfi£{* <J0±SWH) i2 
HBS£^IBWJttJ#C[>fc<DT*^c : 

Cb) fSJtHW7©£fi£j* (*3t£*A)j 
(c) $ffeffft 6©£fi£# (&S£{*B.) 

Jsixewpitt. 0wcecx7';-{tuJ^Kffl^o* 
weaa-ettttftt;. -nub. i 9qt&«wwbu 



20 



MUM 
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lTOTi-ecDJMiL 
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— X 
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30 *>Sc£S£ftBJ:i!m*vC.i,>S., 
Hftfll 22. 

(NH.).sa 



TC 1 8 nwrCSKU :1 8 OT:{CiBB$ti,;/cBrabender P 

2. ig£*&&ffiffit,-t*+: 



1 g 

KH,PO. 2 gr 

(Na)jHPQ, 3 g 

M3SQ, -7H.0 0. 2g 

CaCl, 0 . 0 1 g 

FeSQ,-7HrO 0. 00 5 g 

W1S0.-4H.0 0. 002g 

Na,C0b-10HiO 0. 1 g 

(NHi),C0 1. 5g 

i « ic-r* 

igifi<DpH«. 7-C*-3fc. 

^p«>* * * y «0 . 5 gZmf&btcigl&HS 0 0 ml 
£-£*veft$t?8fi©l Nocardia 
salraonicolor^ATCCl 9 1 4 9©Sig#8?5m'l£g« 

so u;uko. ZBgos^ini^g&KfWatcifo/c. « 
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KMCU C*l£l 7 0 . 
•CicfiBtU ii:SlniiiteJ:y r 7> Fg2!omin©RB5}- | J 40 

7 ^ x % #r 5 s&ikmmnm b h* * - * -«c« 

AUc. £AW*U 7 0^K*D8&3ftfc!&. j£S=&l^ 
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C") - I 5 6 0 4 

27 28 

art. m&*mmx&/»i£tt*r>it,.? ?x=im ^mabfdssm(D±m&u. 2 . 7 9 *-c*o& 
& i g-eb-itc. %m®<DMm£mmi>&ML, 6 9. * 



-*>-7-j-X ■ y- }-p -tf • {fij- 



-*>-T 4-X • }•> • if • jfy- 

C56)##^ H»t$t*2948023 (DE. A) 

3. 30.-$ft£§|£&iT > P. 207- 208. It 
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